The establishment of a total maximum daily load (TMDL) is part of management process that results in the institution of watershed-based controls of otherwise unregulated sources of pollution. In California (USA), the implementation of a TMDL is driven forward in a process where watershed stakeholders are expected to cooperate on actions needed to improve ecosystem health. In the TMDL process, methods are needed for synthesizing complex scientific data into actionable management information. Where pollutant load analysis may be misleading or perceived as unfair, non-parametric statistical methods can be applied to flow and water quality data to guide the selection of drainages for remediation. The calculation of normalized rank means (NRMs) for flow and water quality can be used to set priorities for the implementation of TMDL management actions. Drainages can be classified into one of four categories (quadrants) based on the relationship between flow and water quality NRMs. Drainages can be included or excluded from management action based on their quadrant classification. Although there are many possible alternative approaches, this "quadrant analysis" is suggested as a scientifically rigorous methods for identifying priority watersheds in the often contentious, stakeholder driven TMDL implementation process.
INTRODUCTION
In the United States, there has been a new emphasis on establishing and achieving ambient water quality criteria in rivers and other waterbodies that are still impaired even after the implementation of "point of discharge" control programs (National Research Council 2001) . Waters that are identified as impaired are given a specific ambient water quality objective, called a total maximum daily load (TMDL). In California, the establishment of a TMDL is part of a planning and management process that results in the institution of watershed-based, best management practices (BMPs) for the control of "diffuse" or "non-point" sources of pollution. The implementation of a TMDL is driven forward in an open process where stakeholders (including farmers, water suppliers, regulatory agencies, municipalities, federal land managers, and environmental groups) are expected to cooperate on actions needed to achieve improvements in ecosystem health. The first hurdle to setting priorities on a watershed scale is the collection of sufficient information on individual drainages to provide an accurate picture of diffuse pollution sources in the watershed. The San Joaquin River has been the subject of intensive monitoring and the watershed is well characterized in relation to constituents of concern for dissolved oxygen (Kratzer et al. 2004; Volkmar & Dahlgren 2006; Stringfellow et al. 2008 ). Significant challenges remain as to how this information will be used to implement BMPs in response to the dissolved oxygen TMDL, particularly in the absence of ambient water quality criteria for nutrients and oxygen demanding materials, typically measured as biochemical oxygen demand (BOD).
It has been shown that large sets of water quality (pollutant concentration) data can be simplified and interpreted using nonparametric statistical methods (Stringfellow 2008 ). Water quality information for individual drainages can be used to calculate normalized rank means (NRMs) and the NRMs can be combined into water quality indices. The water quality NRMs and indices can be used to compare drainages, identify drainages with the poorest water quality, and set priorities for remediation activities (Stringfellow 2008) .
Setting remediation priorities based on pollutant load is more challenging than setting priorities based on pollutant In this paper, a method to identify drainages with optimal potential for remediation is proposed. It is shown that water quality NRMs can be used in combination with flow measurements to identify drainages with optimal combinations of flow and water quality for implementation of BMPs.
METHODS
Flow and water quality data were collected at major and Monitoring data were pooled and ranked according to 
RESULTS AND DISCUSSION
Flow and water quality data were collected at major and minor drainages that discharged directly to the San Joaquin River (Figure 1 ). Average loads of nitrate, total-P, and BOD were calculated for 20 drainages. The major loads of these constituents are entering the river from the three major eastside tributaries, the Tuolumne, Stanislaus and Merced Rivers ( Figure 1 , Table 1 ). These rivers convey generally high quality water from the Sierra-Nevada Mountains and are characterized by concentrations of nutrients and oxygen demanding materials significantly lower than other drainages entering the San Joaquin River (Stringfellow 2008) .
Although these rivers are the largest sources of load to the river, it is obviously impractical to focus remediation efforts on improvement of systems with already, relative to adjacent drainages, low concentrations of pollutants.
One approach is to ignore the major drainages and to concentrate remediation efforts on drainages with less flow.
It is not clear from loading and flow calculations (Table 1) how selections of priority sites should be made. TMDL implementation requires the cooperation of farmers and other stakeholders and it is important, if not imperative, to successful implementation efforts that individual drainages be characterized fairly and with scientific rigor. Selection of smaller drainages and not larger drainages for priority action should not be arbitrary and will be resisted by stakeholders if perceived as unfair.
One method for evaluation of drainages is to combine flow information with concentration information independently of a load analysis. In Figure 2 , the NRM for nitrate is 
